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treatment at >100MPa. 
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(2) 



#l¥5-2 2 7 9 2 5 



0 MP a&±T*ft»*l 1 
(0 0 0 J] 

[0 0 0 2] 

(Bacillus subtil is ) Tte^O^ftK^TSftS 
1 OOtTt^S 1 0 0 0#&±£l>5IHRtt* 

[0 0 0 3] L^U ttttttaTtt, IMtPWICfc^ 

*a*«nin«, a& uht«, uht 
mm& HTST««tMijWBisnTn 

5c UHTl&Mji; (1 2 0-1 3 Or, 2~4#) Ttt 
UHTil^ (1 3 5-1 5 Or, 2 

X, (6 2-6 5r, 3 0ft) . HT 

(7 2-8 5t, 1 6») TttftSh S^O 

[0 0 0 4] i£¥ag$tXT^5C0^EI5® 
t\ £3. cD£5ft^£M&te^re3 0 0-6 0 0M 
*«"ta*«Vol 370 pp6-13,1988)*\ SlC&jE$ 
* *?tti&£$gVol 381 pp41-46,1989) tfi 



X. B.subtilis0«E!cWLTfc£tte0«£+ 
T4, 0 0 0 kg/cm 2 (ift4 0 0MPa). 1 0# 
ftBWHMcJEfciD, B. subtil is^©ffi« % T^T?E 
*U 4 7TC*5cfctf 5 7t;®ft«MML 6, 0 0 0 kg 
/cm 2 (#56 0 OMPa) , 1 0^M©»*BE»31fl!> 
ftJBT, B.subtiiis«5EttL££«£3ttT^*. 
[0 0 0 5] **W*5©KJ»tJ:n«»3» 
*, WBE^CD^^B.subtilisCO^gSi^ 6 0 OMPa- 

6 orr-6 oft&ftLTb^±iz%mimmLu^m& 

10 ffihvtt. zn\Zs -HBCLHMt. WE£<B3£^B. subt 

m&h&r>. x. &&m%<ommiz£t)m<om&&mt> 

ftA (-f(CpH4, 6«T©*A£»M4*A£P!^ 
£tt*A (pH^4. 6) Ttt^ll«#«*S-rs^tt 

o^-r^c zvfztb, mmmwiz#^T\*'k&<Df£ft* 

[0 0 0 6] »EE«I*ff)45S«tt£$ll 

UMMtLXltl 0 OOMPagJllT^mw, 

£&%&TZ>t4 0 0^50 OMPaT©3il5^3aLT 
Vi5^:Vit?nTV^o La^Lfts^g. 4 0 0-5 0 0M 

[0 0 0 73 
[0 0 0 83 

5» jWHMil£l;:#au KfF.«ai-*ttfc-ft©mJ!Wa 
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(3) 

3 

mZfa-fZ. t\Z<k^X4 0 0-5 0 OMP ai^OE* 
?BB#JB»£»B"Cff & C t £E^ffi L*ft9!K:£o 

*>©K# LTI«EE«a*ff«>B»fcB* - <h#T£, 

[ooo9] kt, sr. *smhc 

;Btvt»*i:ft*««B»£Um BKtt. Iffi£© 10 
B£tt*. t>£3A>, ±eaKEBB*fra>Bf&#Btt 

*t{c«»*sv^i^»ur^n««afli-c#*. x. b 

B £H (C £ £ ffijft© i^Btfe <h ft /0»flS t fljftti* 6 # 

[0 0 10] *#«fcfc*BB#B£LTtt, B.su 

btilis,B.cereus,B.coagulans ^ £T©^J&flMII© 
*BT**. *£91©B«#6t-ni£ «*©«JGE»B 

X, *#tt«B*«*B±T*«:*o&B*a>a s BftJ** 
ttst^tfe^ A MB. subtil isttttttHWB 
tt, KEtt©ffiv>B#fc*ntfffl«Hfc KE1£ti»»B 

«t>&0. M#ttffi3fe©ip»«iai&«fflLfcaEB!Bic 

J;D*»KB:B*«W^*&^ 5fcB£E 
BBTt>5«Lft^. 

[0 0 113 *»W©*B*^0«l©Xrry^ttffl« 
*B©»»SIWS«fls»*T?**. JBMMSttfttrdU ft 

(ft**?** Optical deosity©fl£T) **Bfift^<OJP 

l&pgtcxsctr, -«Wfc»»S®ttTiWl&n 

©iSBSBteT**** *RWTtt3m#ft££BteT* 40 
MltTOMTEOft. *ftWlC*tt*ft**Bttft; 
OBWtt, *»O^R0!>ft^WSS!itt, WEttfcffiTS 
tt, tP^<i«JEE«iar<0»B«:Fj«trsi:i:T*S. 
X, ±X©*B*««*B«*fl:Sn**»ttft<, BE 
«3©*fr* SWtt^«S> »»tr**BOB 
B. B»B«OB«««cJ:DBfiWW6. BU ft* 
BIStt&a)B*ttJKJBE»llC*»ftllB««t:J»L, B 
IWSfcflUfl-r*©'?. «©*#£©*>ta'&^"CBIEfce 
BfcTTMMW**. 

[0012] ftfftMSttftttaa. #»0«ftftBJHa a 



»B¥5-2 2 7 9 2 5 

(^n*«ttftB»*fttco. > *arr*. 

*#Sni\ HttfcB!»B*B"Ctt. Bfl&WfiKTfe 

0- 1 0 CCCDSfln?, l#0Ut, »SL,<tt5-6.0 
»ra#«fc^. £©BBT, fcntf«JW* 

pflttBAKT-rt?. &B^B(tntf»ttflsaue»n 

BBttB 5 - 1 0 »BffiWt* < «t©«ftT UT < &© 
B3&«Br«fWi»BttHtftSnftV*. B**3Wtt«Ett 
ifl* «ttfcffi«©B»fi»»Tttfcv>©-e. £©&Hrc 

fiB&j^B&±C^5<LTt)«r»TJi&<. B*i*»* 
©WJftttOfcaft, »B»*fe** OB86 snftlri. - 

*©»»£MMiU BfcCfcD, tt»Bft©Btt&(£ii 

BiiBttft^na^ c©«^fc^©ia^^tw<fcsjs 

[0 0 131 sttfls»a©e«ttBm»3i*#t©iB« 
c*^t«b»»c** <»**"*. sftfc»«©SB 

^J:4«B»*©BB^ttB£E«31©ff»^^tt<fcffl 
B«!><b©iB&fcUfcBft. *S'ILT3O&£ 0 Si He 
te* 3SJEffi31*JBC45ViTtB*B*©«E* s **<* 
©»tt^/f^A^^0B»W*B*tt*«tt^ffl3ffi©t> 
<Z>t«irAr^i2Kfe^^i:VifeO-C*^. (01 (A) ) . 

feOO*««Bttftb, B^^ttBttftl/tt^ofcfc* 
fc\ B^B*«»*TS5CtHJ:*. £©«£■(*, 

BEjaa©»w«rfi«bTt>iRiB©iRBai***»e»ns 
maw**. m2\z\t. aEfflaaw©^Bft«5>o«i 

EttJt««*#<, -t©att* *«ftft:fflSi:lB|««>«l 
SBT$c4>LTV><fc©T&£ (01 (B) ) . :nil 

^Bo^^BttwB^'bwsattftiWi*, »tt©Bit» 
t)©fe*seKettfl:-r52:^icJ:S. CtiHMtt.' K 
EfiJiWWraSfflBLTfeBSWBBail^ftSn, 
X, Bi:i»IBBEBaftL&«'&J±J:0*#V«B*S* 
3^»6tl*f»J^*S. B3Ktt, BEffl31IO»l^^ft 
^^r^H&^^©^IE^^^^ ; fe^^* ; 5> (Hi 
(C) ) . cnit BftOB^iWBt)*** 

B-(fc«^DTft<, «*BEBaiCJ;5BB3»«HJlT* 
ofc*BO«B#^«ta:*«A***. ±EH* 

(a) - (o ox&om&tLTms-rtiiz&^x 

mm*>L < tt*na±©BB«i»^ft en* c tx& 
^ ^<»&o\z, ft&mwtoummmtomzmmi. 
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(4) 



2 7 9 2 5 



«I^LfcOD- 
*#0D [%] = 



[0 0 14] SttfcRiOMO-'OCDtBI^&Oftfi 
$>&lZ{*&M<?)yt¥&}®g. (Optical Density ;KTO 

pja* (i:ftt»S4 4 0nmO««:M) fc»T* 



MOD 



SJSSOD - MOD 



-x 1 0 0 



MM. ajHODa(BttA^LT^i«HMtt«!>0 
Dfe, *LT«IIODJMM+©M*«±T>8«Stt 
fcLfci#OOD$TC&£.. B.sobtilisfcWctntof. Jt 

ffi^ODco4 - 6 %as©«*-et>«Effla-e»«ss* 

2, 3K«#OD®*«#!£LT. B. subtilis ATCC 

6633<hB. subtilis NCDO 2130O*^€*-f. 

«fc 5 fcttO D (DfiTO±# $ ttOlttlMK Jtfl LT^ 

»tt©*lr^*B[T4 - 5 6 XS«©ttT, Wttoa^* 

[0 0 15] ISttfcH&att, «AJd5B5c»«, X 
^;VT^3-;k 7^i. ttf*©#«E. pH5fci;o 

[0 0 16] #ic> *fffflaic^T«HT*. 

fcfl&4>«. i£E#l 

a<&*#£tt0 5*«8ire^&tf, a*w«jBEiefflTfo 

•Sii*t<«lLWftK IP£> 1 0 0- 1 00 0 
MP, *fl- 1 0 Ot, ftnm£MSK^0^«IBH 

^t«a«i o omp. sta, a^T3fifia)«ia^^ifi ^ 
[0 0 17] *«noxEfla(c«it«iM^ 



1ST, X, £E*tt1/2-1/3e££TfittT*£ 
**nM6T**. WiB*lBE«ao(eHttiO#*«H-C 

±, #£L<te5 0-6 OtTl 0 0MP a£Ui, »S 
L<li4 0 0-7 0 0MPaTO-60 #BftftU:fr>. 

[0 0 18]-*, SCC!>ft^ttKJ£S*OH^tt. «[ 
«iftCDrtmo*ft»oa«^6E*»5 0 0-6 
0 0MP a^*B©ae±Off*LV>±IKi:#A&n* 

[0 0 19] »JBEffla©jaff***l>tWEEICJ:*J»*& 

tt«tt<a&aicj:oa6ic»ffiifew«T"r*fcA, «^ 

rug£2 nx ^ * KEoattao«iiB±a)«»» *> m&m 
mmmttez. x, *iEE»a^±*fflj*TT?*ifi-r*<o 

[0 0 2 0] m)£E**T(Z>#JE5««tt5SU*3^J:^ 
*HCK££ft£K I$titt(i2 0 - 1 50M 

Pa/mi na«T«*tf«a«<D£fi:rw*-e£*. 

u »ttfc«ia«s**a<-r*iia:T»£E»«>i&.T* 
^anrirc, r:n««*s*Ttt 

tf, iiaoiniaoTd ettft«aoeflE*ai 
it«ct-e. #EW©*^W3<&a«s-c»B£SSiB 

[0 0 2 1] 
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(5) 



4^^5-2 2 7 9 2 5 



8 



( i > mmm 

m&W <hLTBici 1 I us m<DWR® +"C t> Jtttft 
BEttOfiV^Bacillussubtilis ATCC 6633<hIf*8M£, fit 
HteOiS^Bacillus subtilis NCDO 2130 cD2M§£JB 

[0 0 2 2] (2) ftttBMEOM 
XK«iJ>HH^IMi (Ik) B* *BI3. 5 
*fL (*BSR.H»»8- 3K6U. WMft»3. 
±) ££ffitfc« «WBSB«»^ U>ltlMtt*J0 

SI LsflbtllUSBMK4>M7 c| - 



WRLTBBLfc. U>*««*liU 
ft** (PH7. 0) "C^^c pH©aitt*Bftth 

Kttfftoft^ofc^ #J6. 8tfcoL B. subtilis A 
TCC 6633fc£tfB. subtil is NCD02130C7)^BgiC"3V>T<7) 

[0 0 2 3] 
»1] 



B. subtilis £«*fM&*i§ifcT 3 (3 5TC-2 4hr) 



No. SCWBrcBS 



t-^>3^jfil (8 0t, 20#ffl) 



(3) ffittfc«ffii3«fctf»ffi»i 

Lfc. «ttft«iattfifi»+^B. subtil is ATCC 6633CD 
6 0t> 8 0^ 9 0X^1 5 B.subtilis 

NCDO 213O<0»&* 8 o*c. 9 or, ioor-ei5# 
[0 0 2 4] «lfJU:«3Sli (») SOftffitt 



50 



DktfBMCTl 5 0&ttfflL&. WW 1 ir>A-©*fi 
KJB. subtil is ATCC 6633©*§£\ 5 3 0 1. 4 cm 3 , 
B.subtilis NCDO 213O0>««\ 19 6. 4cm 3 <hl< 

fc. sgjE«iaTsiKK6 ot:oinia*ttffli/^ tarn 

[0 0 2 5] (4) iBRW»J3E . 
£*fl£Lfc, B. subtil \s<D®G. aSWU>Btt«*.aft 
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9 

B**x*Jt6Au. 3 5t:"C4 mm 

2. XJKttB 

tt**H4 -S3 1 1 fc*i«&T5KT. 

[0 0 2 63 ( 1 ) fe&m®tif<DW®<DKm 
B. subl i lis ATCC 6633£&Jg6 0 — 9 OtTI B^WttP 
*&U «S»0>£B»£»|feLfc. H4*tf6K:y>B 

L&. 30$£®& (NO) £«ttfc«31B©£B* (N 

i) ftifc«r*ti*-y-3fiif«]at*6nfciw^ft 

«0fiU*Bftfit)fctr51nill!»cj;DU>B 
«, 6 0-9 0tT1 5^>rawjpBTl-4I^IBIJ5EBLic 

^co^m^c (ni) tt**«ft-r*^riBftt)**t#A 

^n^>o ^ICB. subti lis NCDO 2130£:i&^ 8 0 — 1 0 0 

tTi 5»wira««ifiL. «sbo±bb (ni) 

Jfcbfc. H8 2fc^l 0HU>B»«f«+, IB 9 ROC 11 
iZttWZ&llZ^AZ&Z&momA&mLlt. B.su 
btilis ATCC 6633R&, (NO) <hgte& 

NCDO 2130tf>Dtete6 3. 4#T&9, Xi&l8 0-1 
(Dlt 1/10 Cfc* ST©»31»|BJ^^ 

ftaL&ft££tt£L&B2 (B. subtil is ATCC 663 
3) , m3 (B.snbtilis NCDO 2130) «i:01-5i, 

[00283 (2) &mm<D&m<Dmm\zx.&-rmmt 

B. subtil is ATCC 6633*KEfflS"T-5l*, 2 0 0MP 
a, 4 0 OMPaOEEAKSHrr 3*T-tn-en9£3 
0g\ 1 7 5*3 0»©#JEE«fPfl&BLfc. B. subtil is A 
TCC 663313B. subti Ms NCDO 2130 fc< &"4MM£, WE 
tttfetfi^OTf, 6 0, 8 0, 9 0tt*15MM 
fiiHt&SU -C-OB, 2 OOMPa, 400MPa©E* 
T«l/c. H4R«6tCU JC*^**JB 
tf)*EM£® 5 &tf 7 C^IL«fK^tt*IHa<z>5E«Sttfl: 

*ftN2T&* (M. «fi±, a+«ttlCNl, N2^ 

^BfiMB+fc^WSW'tfcKa OOMPaTlt- 
4 0 0MP z?2*~?-<K>&m&m(SLLttti^ 



(6) #K§¥5-2 2 7 9 2 5 

0"C^9 0*Ct«<^«)(C«K N 2 

fcD8 0t:©SttffcfflST4*-^ 9 0tT5*- 

©t5^tt>Pj|gT?*^^i:^«$ 0 ft, 6 Or- 15 

io 0m>wm*#&tmii*. B#«ttfc &n 

[0 0 2 93 &\Z. B. subtil is NCDO 213O0«Sft. 4 
OOMPa, 6 0 0MPaWffi^KPIBT5ST^n«P 
n5#3 0#, 6^3 0^#fEWH^ilL 8 

o, 90, io otcti sftmmmimu 4 

OOMPa, 6 0 OMP aZ>ftrfMm*ftitz. msR 

&\ o\zt)>mwtwm*o&M<DKM. m 9 m 1 uz 

^&*0^]!SCD*EB£^L&. U >BB«**ttt4 0 
OMPa, 6 0 0MPa£klC8 0-1 0 0t;£>&m*& 

ofctf. ^¥L*Tte6 0 0MPatT©#ff^C9 0r 

[0 0 3 03 -«KWrSfttti:iHBEttttfflW^a<, B.su 
btilis ATCC 6633JJB. subti 1 is NCDO 2130Hit^> flftjft 
&)WS<, IftEtefcte^fctf), B. subti lis ATCC 663313 

B^tt^HfiEtt^fi^ofcfcAfciSliE^-CfcBB^* 
#**>ofc<fc#*.5n5. — #, B. subti 1 is NCDO 2130 
30 U-»«fSMSnx^^^ »Ett#E&n&a&# 
EE&ntTttft»£TPJ£&#o&. L^U ftttfcffl 

[0 0 3 13 (3) J£ilffi$*$ (6 CCjDfi) mUV> 

fctoftm*\zMm\sitmz&Hfi*toofttL (N2) , 

E*«»ft<04B»S»WL.fc (N3) . ®4&tf6K 

cfc 5 tCB. sub t i l i s ATCC 6633(3 U >«8BB+T* 
ftB»n^ft<ftft^bfe^BBtt««»KiE&BA^ 

tftefr^Tz* CtltiB. subti lis ATCC 6633*B*«ttft 
BEtt©fii^B(D*^BfiFtfcfc*E*ffWO±fi 

ft«**vh3<fco&fca&r**. B-rrntf, #e^ 
tt-Tic^^ait < fc-6BB«b*3&tBftft-r*fc«). 

[0 0 3 2] H5fttf 7fc:liB.subtnis ATCC 6633(0^ 
* l t J T©»B»*€:*"!r*«, +Sl+Tt)BB©«lRl^* 
50 #ff«|H»«a*©»^ofc8 or- 1 5#. 9 
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11 



10 



[0 0 3 3] SH> **ttir^tt*N3/N2S*OD 
ft (£8*#1/1 Ofcfc**"C©«flH! (#) 

^usttMiwasttta^^^^fc. damans 

j£ 5 (IB. subtil is ATCC 6633 <D^. #JEi$lC 

[0 0 3 4] B. subtil is NCDO 2130fCO^TttH8 (4 
0 OMPa) fttfHl 0 (6 0 OMPa) IC'J>B8» 
«+-C©«S3!l*£^T. 4 0 0MPat(l E^MS 

B#|ll)&ft<1-*£:3ttT«B»*a<K**£3£&o 
B*©»«*»*#*3:ofc. 6 0 OMPa FEflftS 

fc 4 o #n©«»^^<a«B»*#B«& snfc 

4 0 #B©«H*Ttt2 - 3 

bnfc. ^cDi^ic, #ffl*fcw*»L&^»a«Btt 

T#5o *a*T©»Bffl#'b«£|5«l«T* (4 0 
OMPa) R^Hl 1 (6 O OMPa) {CtkT. 
U B. subtil is NCDO 2130©*^ WBEftl;: fcB*an 

£2 B. subtilis KCDO 2130©Dte 



(7) #f»¥5-2 2 7 9 2 5 

[0 0 3 5] ^2 CM. subtil is NCDO 2130(C^5tt^>D 
«2^TilO, j8ffitt©»M. subti lis A 
TCC 6633CJfc^«IW»«S*ft»II»«tt«^<* Hfi 

»««av*A**«D»4«*'!l"*. €U 6 0 0MPa> * 
¥L©<fc 9 £]EaffiS©*rSB«*#*Sfc©TI;M§tt 

>K«««"Ctt8 ot:TrettfcftSLfcfe©©4 0 OM 

Pai6 0 OMPaTIi, H«Mt<UO, W 
40OMPaT«8Oti:90tt^<*^ 
3, :n^8 0 TCT©S*4UB«K*^Ttt 6 0 0 M P 
a#E©FK*^B»*ftWfiftt?*»). X, 4 0 OMPa 

€n«LTV^. — 3Sf, 4 0 OMPa, 8 OTCtCiS^Tfc 
#Jitlfc^**lC»*»«»4rtl±l/, X. B. subti 1 is A 
TCC6633T©6 Ot;Tttffi;&lCWffifc<»*#**Tfc 

*T3&££*S«tt^«©a«iE*©Wctt. aa 
zLtit><D&mt. KMLt?z#mvmm* aaa 

[00 36] 
H2] 



a? 













901C-15# 


100 t;-i5# 




200MPa 


164.61 


49.30 


22.36 


16.95 


400MPa 


72.96 


19.53 


22.36 


17.84 




200MPa 


40.45 


22.36 


22.55 


17.14 


400HPa 


28.41 


24.92 


26.30 


24.51 



su. xo-N3*r©afeaa*ft:*i»aafta»*©a 

&om&fr*>WL£$l\ZfrXfrZ>£.* B. subti lis ATCC 66 
33©2 0 OMPaCSttftttattXISHa (A) , 4 0 
OMPalC*tfft*ntta« (B) , B.subtilis NCDO 
2130C7)4 OOMPa, 600MP a {C^i-ta^tlttffia 

[00 3 7] 

[»«©«»«] £t±a«l>fcJ:5C *fH:«a*»cjSft 



«rir«B , r*wtA<T^«». bps, aB£ffia©*tt«f^ 
» FF-aa*fr«r«s«3-c**tt«««a^**. 
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13 

[01] *&w<»&m^mz±%®®®%<»i&i& 
(a) , (b) , (o z*t&&mr$>%. 

[02] B. subtil is ATCC 66330®M:$!lg ^optica 
I density ^fc^-T^^Tab^. 

[03] B. subtil is NCDO 213O<D«1$«S*0)optica 
I density ^ik^T? 7 

[04] UV&Hf^fc^B.subtilis ATCC 663302 0 

* (a) ttgftfl:«31fi«*«6 or, (b)ttH8 0 

r, (c)ttN9ot, (d) mmv&z. 

[05] ^U^OB. subtil is ATCC 6633O2 0 0MPa 

Tic*m*£MtjEft&i*?y?7T**. m (a) 
tt«ttfls«aiBaw*6 or, <b) ansor. (c) 

^9 Or, (d) 

[06] lJ>^Sft£*CDB. subtil is ATCC 663304 0 

* (a) ttett^«aja**i6 or, (b) hisis o 



(8 > #($¥5-2 2 7 9 2 5 

r, (c) ffi9ot, (d) \mmr&z>. 

[0 7] 4^?1*4>B. subtil is ATCC 6633CD4 OOMPa 

ttettteaMflW6or. (b) iji^sor, (c) 
\*m or, (d) aaMH-c**. 

[0 8] O >mmmfcf¥<m.subi\\\& NCDO 2130CD4 o 
OMP aTl:*lt44«fflt^t^57T*-B. ® 
+ (a) «»ttfk«lM«)&*8 0t:, (b) f^9 0 

r, (c) «hi oor, (d) \*ttmv$>%>. 

10 [09] 4^?L*tf>B. subtil is NCDO 2130<D4 0 OMP a 

\*mmmmmm&s or. (b)«H9or, (c) 

Ml OOr, (d) KflJjBTfc*. 
[010] U >K«WKtOB. subtil is NCDO 2130G9 6 
0 OMP aTl:^lt5iI&M^t^77T*l>c 
0* (a) ttigttfc«TOR#8 0r, (b) 1^9 0 

r, (c) «Bi oor> (d) tt#jET&£o 

[011] ^¥L»ftf>B. subtil is NCDO 21300 6 0 OMP 

20 (a) \mmmmmm^ or, <b> tailor, 
(c) Wioor (d) tt^Ta&s. 
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B.subtilis ATCC 6633 




40.0 L I ' ■ 1_J i 1 i \ I » I I I L-JL—1 L_] I 

0.0 10.0 20.0 3CX0 4ao 
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B.subtilis NCDO 2130 




Thermal treatment time {mia] 
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[El 4] 

B.subtilis ATCC6633 
[200MPC1, Buffer] 
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(g)60°C (b)80 ° c 
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N1 N2 N3 
(c) 90°C 
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[0 5] 

B.subtilis ATCC6633 
[200MPa,Milk] 




NO 



0 2OV0(«) 




N1 N2 N3 
(a)60'C 



20 v AO 



NO N1 N2 N3 
(b)80°C 




NO 



0 20 40 



N1 N2 N3 
(c) 90'C 




NO N2 N3 
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B subtil is ATCC6633 
UOOMPa, Buffer) 




N2 N3 




(a)60°C 



NO N1 N2 N3 
(b)80'C 
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[07] 

B.subtilis ATCC6633 
UOOMPa.Milk] 




0 20 *£Ol#J 




N1 N2 N3 
(a)60°C 



20 40 



NO N1 N2 N3 
(b)80"C 
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NO N1 N2 N3 NO N2 N3 

(c) 90°C (d) 
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[08] 

B.subtilis NCDO2130 
E^OOMPa, Buffer] 
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* 8 

® 

fc. 6 
(tog) 
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2 
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20 AO 



NO N1 N2 N3 
(a)80*C 




N1 N2 N3 
<b)90*C 




NO 



20 40 



N1 N2 N3 
(c)100*C 



0 20 40 
"NO N2 *N3 
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[09] 

B.subtilis NCDO2130 
[400MPa,Milk] 




20 A0i£) 



N1 N2 N3 
(a)80°C 




20 AO 



NO N1 N2 N3 
(b)90*C 




20 AO 



N1 N2 N3 
(c)100°C 
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) 20 AO 

. • i — i 



NO N2 N3 

(d) **?.?. 
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[01 0] 

Bsubtilis NCDO2130 
L600M Pa .Buffer] 




NO 



20 40 (») 



N1 N2 N3 
(a)80°C 




20 ^0 
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(b)90°C 
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N1 N2 N3 
(c)100°C 



0 20 40 



NO N2 N3 
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4f m¥ 5-227925 



[HI 1] 



10 
I 8 

* 6 

(log) 0 
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B - Subtili 
[600MPa , 

« * — J 


s NC 
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